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Background: Countries with expansive rural regions often experience an unequal distribution of physicians
between rural and urban communities. A growing body of evidence suggests that the exposure to positive rural
learning experiences has an influence on a physician’s choice of practice location. Capitalizing on this observation,
many medical schools have developed approaches that integrate rural exposure into their curricula during
clerkship. It is postulated that a preclinical rural exposure may also be effective. However, to proceed further in
development, accreditation requirements must be considered. In this investigation, academic equivalence between
a preclinical rural community based teaching method and the established education model was assessed.
Method: Two separate preclinical courses from the University of Calgary’s three year Undergraduate Medical
program were taught at two different rural sites in 2010 (11 students) and 2012 (12 students). The same academic
content was delivered in the pilot sites as in the main teaching centre. To ensure consistency of teaching skills,
faculty development was provided at each pilot site. Academic equivalence between the rural based learners and a
matched cohort at the main University of Calgary site was determined using course examination scores, and the
quality of the experience was evaluated through learner feedback.
Results: In both pilot courses there was no significant difference between examination scores of the rural
distributed learners and the learners at the main University of Calgary site (p > 0.05). Feedback from the
participating students demonstrated that the preceptors were very positively rated and, relative to the main site,
the small group learning environment appeared to provide strengthened social support.
Conclusion: These results suggest that community distributed education in pre-clerkship may offer academically
equivalent training to existing traditional medical school curricula while also providing learners with positive rural
social learning environments. The approach described may offer the potential to increase exposure to rural practice
without the cost of constructing additional physical learning sites.
Keywords: Pre-clinical medical education, Distributed medical education, Rural medical education, Academic
equivalence, Social learningBackground
Canada, with its expansive landmass and disproportion-
ately small population, experiences a shortage of rural
physicians. In the province of Alberta alone, 14% of all
physicians practice in rural communities [1], despite ~20%
of the population representing these communities [2]. In
an effort to respond to the social contract with their
communities, many medical schools have sought to ad-
dress this disparity by increasing learners’ exposure to* Correspondence: pjadamia@ucalgary.ca
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unless otherwise stated.rural practice and generalist disciplines [3,4]. At the
University of Calgary (UC) and other medical centres,
the Longitudinal Integrated Clerkship (LIC), rural clerk-
ships, and rural based postgraduate training programs
have been seen as promising initiatives in promoting
rural practice [5-8].
Various models of distributed medical education have
been described in the literature; each seeks to address geo-
graphic disparities in physician resources. Some programs
have constructed medical schools or designated buildings
as enduring sites for medical training. The Washington,
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dents through an “institutional matrix” of satellite med-
ical schools and community exposure in clerkship [9].
Similarly, the Indiana University School of Medicine
(IUSM) has operated preclinical regional schools since the
late 1960s [10] and the University of British Columbia
(UBC) also distributes its undergraduate class across four
campuses [11].
A contrasting strategy is teaching and housing medical
students within community. The Northern Ontario School
of Medicine (NOSM) [12], provides students with early ex-
posure to rural practice and generalist disciplines through
community-based medical education. The UC model de-
scribed here was influenced by the NOSM medical educa-
tion model, but is distinct as it focuses on preclinical
medical students, uses local generalists to teach courses,
and, unlike the satellite models, employs facilities not spe-
cifically created for medical education. The UC program
was designed to function as a network of independent sites
rather than a building based program, and is uniquely
distinct from the satellite medical school models, as well
as from the NOSM model, as it seeks to integrate com-
munity based medical education into an existing trad-
itional medical school.
The purpose of this investigation was to gather prelim-
inary evidence of the impact of the new teaching model
on students, both academically and socially. Whenever
new educational delivery models are considered, accredit-
ation standards require that academic performance and
learner well-being are proven equivalent to existing models.
In this case, the delivery of academic content at a rural
community in the absence of a previously designated
stand-alone medical education facility was examined. The
pilot projects sought to determine whether offering a por-
tion of the preclinical curriculum in rural/regional sites,
taught by generalists, would allow students to achieve aca-
demic equivalence and whether learners self-reported social
impacts specific to the smaller teaching locations. Two dis-
tinct courses were considered and delivered, as it was felt
necessary to use more than one discipline or curriculum to
verify early indications.
The UC is an intensive, three-year medical school with
a clinical presentation based curriculum. Two pilot pro-
jects (October 2010 and January 2012) in two different
disciplines, Course 5 (Neurology, Pain and Elderly) and
Course 7 (Mind and Family), were delivered to determine
whether an existing traditional preclinical curriculum
model could support a distributed or networked medical
education system in parallel to its main site in Calgary.
A steering committee consisting of academic student
representatives, the Preclerkship Assistant Dean, the Asso-
ciate Dean for Distributed Learning, and the Undergradu-
ate Medical Education Evaluator was formed to develop
the pilot program. The initial development of the UCPreclinical Networked Medical Education (PNME) pilot
focused on curricular review for networked academic
delivery. Courses that were not in transition, as defined
by having stable leadership and curriculum, and that
already incorporated some use of electronic delivery
were approached regarding the project. Once the course
Chairs had agreed to the project, the course committees
conducted curricular review with the understanding
that generalist preceptors would deliver the same clin-
ical core and small group components as in the main
site, and that didactic lectures would be accessible to all
learners via podcast. Faculty development was required at
all sites prior to learner arrival. The assessment tools for
each course remained unchanged between the traditional
setting and the pilot sites. The selected course Chairs then
joined the membership of the Organizing Committee.
Teaching communities were considered once courses
were approved. Experienced teaching sites were reviewed
for participation based on three selection requirements.
The community hospital and clinic required either ad-
equate patient activity for the courses selected or had the
potential for patient recruitment. Sites also required gen-
eralist community preceptors willing to provide clinical
training and mentorship to students. Lastly, preference
was given to sites that offered consistent Internet access
and student study space.
As the pilot sites were being selected, the PNME pilot
was advertised to UC medical students to attract poten-
tial participants. The students who expressed interest in
the pilot met with committee representatives to discuss
and learn about the pilots. These regular information
meetings were held to probe students’ ideas for the PNME
and to address potential applicant concerns such as hous-
ing or IT connectivity. Because there were more applicants
than there were placements for the PNME, those students
participating in the trial were randomly selected from a
pool of volunteer applicants.
The first pilot was conducted in October 2010 at two
sites, site A and site B. Site A is a regional centre with a
population of ~85000 and site B is a rural centre with a
population of ~8500. This pilot involved teaching a half
of Course 5 to a group of second-year medical students
using the resources existing at both sites. Modules requir-
ing access to anatomy labs and simulations were taught at
the main site. The goal of employing local resources was
to deliver the academic content at site without a previ-
ously designated stand-alone medical education facility.
The second pilot was deployed for Course 7 only at site A
in January 2012. Students were taught for three weeks
at the distributed site and for one week at the main site.
A different course was deliberately chosen for the sec-
ond pilot to verify that the observations were a result of
the academic delivery method and not the particular
course content.
Table 1 Cumulative percent grades of pilot and control
student cohorts based on courses 1–4, for the Course 5
pilot, and courses 1–6, for the Course 7 pilot
Pilot group% (SD) Control group% (SD) t p
Course 5 82.2 (5.34) 82.2 (5.22) 0.03 p > 0.05
(n = 11) (n = 44)
Course 7 81.4 (5.93) 81.1 (5.19) 0.15 p > 0.05
(n = 12) (n = 48)
Table 2 Academic performance of pilot and control
cohorts during each of course 5 and course 7
Pilot group% (SD) Control group% (SD) t p
Course 5 84.3 (4.57) 84.3 (5.28) 0.02 p > 0.05
(n = 11) (n = 44)
Course 7 83.8 (4.57) 82.0 (5.47) 1.20 p > 0.05
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Students in the pilot courses were placed at one of the
rural/regional sites for a period of three weeks. Each
course curriculum was delivered consistently and concur-
rently at all sites through videoconferencing of lectures
from Calgary, with backup podcasts for review. Both
urban and rural groups attended small group discussions
and prescribed clinical sessions. Local generalist precep-
tors facilitated small group sessions for the study group.
This differs from the urban course format where special-
ists facilitated the small group sessions.
Quantitative methods were used to assess the academic
equivalence of the distributed learning experience. Four
control students were matched to each pilot student based
on the cumulative percentage grade point average on the
courses prior to Course 5 and Course 7, respectively for
the different pilot implementations. Academic equivalency
between rural students and the matched cohort of class-
mates in Calgary was assessed using summative examin-
ation scores for Course 5 and Course 7. Data were
analyzed in STATA v12.0 using student’s independent
t test, and an alpha of 0.05, to compare course examin-
ation scores between the students at the main site in
Calgary and the rural distributed sites. Mean change
scores within student cohorts (distributed and at the main
site) before and after the pilot were calculated to investi-
gate potential effects from motivation factors amongst the
students being studied.
After completing the course, students’ subjective expe-
riences were evaluated through semi structured inter-
views conducted by an independent external interviewer.
Two investigators reviewed 11 interview transcripts for
the first pilot, and 12 for the second. Each investigator in-
dependently identified emergent themes, which were then
collectively evaluated. Consistently important themes were
developed by consensus amongst investigators.
The evaluation of each distributed learning pilot was
granted IRB approval by the University of Calgary Con-
joint Health Research Ethics Board. Approval was received
on June 11 2010 and January 12 2013, for the investigation
of Course 5 and Course 7 courses respectively.
Results
Investigation of the summative examination scores be-
tween the control group and the pilot group on the courses
leading up to course 5 or course 7, demonstrated the two
groups were not significantly different with respect to per-
vious academic performance (Table 1). The results demon-
strated that the students participating in the distributed
course 5 pilot project were not statistically different with
respect to academic achievement as compared to their
counter parts at the main University of Calgary site
(Table 2). These results were reproduced in the Course
7 pilot project (Table 2).To investigate potential motivation effects amongst pilot
students, mean change scores were calculated between each
participant’s cumulative pre course GPA, and the GPA ob-
tained on course 5 or course 7. There was no significant
difference between the mean change score of the course 5
pilot participants, M = −2.1, SD = 4.79, as compared to the
control participants, M = −2.0, SD = 4.21 (t = −0.06, p >
0.05). The same trend was observed with the course 7 pilot,
M = −2.5, SD = 3.58, and control participants, M = −0.9,
SD = 4.92 (t = −1.24, p > 0.05).
The feedback provided from the pilot students in both
courses was positive towards the program. Two of the
themes consistently highlighted were the positive role of
the preceptors in the learning experience, and the social
connections. This is notable, as the students did not re-
port a sense of isolation despite being separated from
their class at the main site.
The students described the preceptors at the rural sites
as knowledgeable and enthusiastic both in teaching the
course material and providing information about rural
practice:
The preceptors were very enthusiastic and had
interesting stories about when things go right, when
things go wrong, how you work around the system and,
interacting with physicians in the larger centres.
(Course 5 Participant, Site A)
I appreciated doing clinical correlation with a general
practitioner as it felt more reflective to what is
expected from me as a student. (Course 7 Participant,
Site A)
The positive social experiences reported by the stu-
dents centered around the small group learning, and the
bonding experience of being removed from the main site
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social experience positively.
…probably the best part. The five of us got along great
and we were all friends; we spent a lot of time together
outside of class eating lunch or studying or whatever.
(Course 5 Participant, Site B)
…smaller core groups was nice – [it was] more relaxed
and [you were] able to ask more questions (Course 7
Participant, Site A).
There was initial concern among the program orga-
nizers that the students would feel isolated, but feedback
from the students suggested this was not the case. The
development of relationships with other medical stu-
dents and the physicians at the rural sites was the pri-
mary reason participants reported not feeling isolated:
Well yes and no. I mean, it was isolating in a sense
that we were away from the 180 students that are here
at Calgary, but then it was a lot more connected as
well because our small group got along really well, so
we got to know each other a lot better and we did a lot
more things together than we did here in Calgary with
everyone else. (Course 5 Participant, Site B).
Both groups of participants indicated that, in addition
to communicating within their small groups, they also
used social media websites to mitigate isolation and re-
main connected with the main site.
Discussion
The University of Calgary PNME pilot is a unique ap-
proach to distributed preclinical education that is dis-
tinct from the “satellite campus” approach. This method
delivers academic content at a rural community without
a dedicated stand-alone medical education facility and
integrates a network of rural teaching sites into a pre-
existing, single site medical school. The results from the
matched cohort trials described here suggest that stu-
dents are not negatively impacted academically by learn-
ing at a distributed site. Neither was there evidence that
the pilot group’s academic performance was substantially
affected by an underlying motivation factor related to
their status as pilot participants. There was no detectable
difference in academic performance between the group
of students at the main site and the groups at the pilot
sites. Additionally, the students provided very positive
feedback with respect to the quality of the preceptors,
and the social experiences.
These results suggest that an academically equivalent
and socially positive learning experience is possible within
this form of distributed undergraduate medical educationmodel. By using existing infrastructure and leveraging edu-
cational technology, an existing medical education curricu-
lum can be delivered in a wide variety of locations.
However, depending on the site selected, the availability of
patients and preceptors may be an important limiting fac-
tor to implementing this approach.
Our analysis of the distributed learning experience is
limited by the sample size of students, courses, and insti-
tutions involved. Additionally, these results do not pro-
vide any insight as to whether academic equivalence, or
positive social learning experiences, would be retained
throughout multiple, consecutive, distributed courses. The
analysis may also be confounded by selection bias, as par-
ticipants were chosen from a group who self-elected out
of personal interest to be involved in the pilot. It has been
demonstrated that medical students with high levels of
personal interest in a particular task or topic will per-
form academically stronger than those who are less per-
sonally interested [13]. Therefore, although the groups
were equivalent academically, the students who partici-
pated in the pilot may be predisposed towards the dis-
tributed form of learning and less interested students
may not have performed as well at the distributed sites.
While these factors prevent us from drawing generalizable
conclusions regarding equivalence between the two forms
of education delivery, the results are promising and sug-
gest that community based preclinical education programs
can be viably delivered in communities previously not
considered. These results further suggest that an existing
traditional medical education curriculum has the flexibility
to be adapted to this form of distributed education.
The benefits of this, rural community based approach
extends from the evidence that positive rural learning
experiences may increase the number of physicians pur-
suing rural practices [3,5,7,8,10]. This concept is consist-
ent with social based learning theory in which students’
perceptions of competence and skill are shaped by the
site in which they initially develop those skills [14]. These
early experiences may be responsible for shaping their
later practice location decisions.
The preliminary findings suggest that the networked
approach may constitute a viable step towards address-
ing rural health care disparities without the significant
resource investments required for construction of stan-
dalone facilities. The future development of the PNME
approach will consist of an expanded review of courses
for networked delivery. Longitudinal cohort studies evalu-
ating the long term comparative academic performance
and practice decision outcomes are the next logical step in
investigating the value this model of distributed medical
education.
Future investigations are also needed to understand
the perspectives and motivations of communities who
participate in this initiative. While they may eventually
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committed to teaching learners could adversely affect
the community’s access to health care. Alternatively, the
educational presence may serve to grow the breadth of
medical services available to the smaller sites, as well as
inspire local high school students towards pursuing
medicine. Studies aimed at understanding the benefits
and drawbacks of this initiative will be an important
step in engaging community participation, and maxi-
mizing the benefits of the networked based medical
education approach.
Conclusion
These results suggest that community distributed education
in pre-clerkship may offer academically equivalent training
to existing traditional medical school curricula while also
providing learners with positive rural social learning envi-
ronments. The approach described may offer the potential
to increase exposure to rural practice without the cost of
constructing additional physical learning sites.
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